The high number of cassava cultivars adapted to many different regions provides a wide variation in the chemical composition of cassava leaves meal (CLM). Therefore, the contents of some nutrients in CLM from five cultivars at three ages of the plant were investigated in order to select the cultivars and ages with superior levels of these nutrients. When the plants were 12 months old, the highest levels of crude protein (CP), β-carotene, iron, magnesium, phosphorus and sulfur were observed. The IAC 289-70 cv. showed the highest levels of magnesium, as well as considerable contents of CP, β-carotene, iron, zinc and sulfur, which did not differ statistically from the cultivars showing the highest levels of these nutrients.
-INTRODUCTION
According to FAO´s estimates, in 1998-2000 some 16.7 million Brazilians (approximately 10% of the population) were chronically undernourished [13] . Several alternatives have been proposed to ease this problem. The cassava leaf meal (CLM) has been used in the combat of malnutrition and has been included in school meals or given away as packages in basic food packs distributed to families among low income populations [18, 31] .
Although the roots are conventionally used, the use of the leaves is favourable as they provide a positive balance in the nutritional quality, since they are a source of fiber, minerals and vitamins. It is also worth mentioning their low production costs, because the leaves are considered residues and they do not compete with the main commercial product, the roots [24] .
However, the high number of cultivars adapted to various regions is a decisive factor for the wide variation in the chemical composition of CLM. In addition, there are no data concerning the influence of the plant age on the levels of minerals. Therefore, the contents of some CLM nutrients in five cultivars at three ages of the plant (TAP) were investigated in order to select the cultivar and age with higher levels of these nutrients.
-Physical and chemical analyses
The physical and chemical analyses were carried out by determining moisture and crude protein (CP) [4] ; β-carotene [19] ; total vitamin C by Roe and Kuether's colorimeter method [32] ; neutral detergent fiber (NDF) by Van Soest and Wine's method [30] ; and some minerals -iron, zinc, manganese, copper, magnesium, calcium, phosphorus, potassium and sulfur [17] .
The entirely randomized statistical design was used with a factorial scheme 5 x 3 x 3, that is, five cultivars, three plant ages with three replicates. The Tuckey test at 5% probability was used to compare the averages [22] .
-RESULTS AND DISCUSSION
The average moisture contents of both the leaves and CLM (g/100 g) were 70.46 ± 1.15 and 9.16 ± 0.81, respectively.
In variance analysis, significant differences were observed at 1% or 5% probability by the F test in all other parameters studied (Tables 1 and 2). It was found that neither the cultivar and plant age affected the results, since the interaction between both parameters showed significant differences at 1 or 5% probability by the F test; for this reason, the average test Tukey was used in order to verify the differences among treatments. Table 3 shows the average contents in dry matter (DM) of CP, β-carotene, vitamin C and NDF in CLM of the five cultivars at TAP. The highest contents of CP and β-carotene were observed when the plant was 12 months old. The cultivars, Mocotó and Maracanã had highest levels of CP and β-carotene, respectively. However, the IAC 289-70 cv. at 12-months, also showed no significant differences with them in both parameters. In other studies, higher contents for CP were also reported at the 12 th month after planting [8] in the aerial part of the upper third part in 10 cassava cultivars, as well as for β-carotene [7] in CLM of three cultivars. Regardless of the cultivars and plant age, the variation in CP levels in CLM is within the range from 17.8 to 37.40 g/100 g DM, according to the available literature [1, 12, 16, 21, 25, 26] .
In relation to β-carotene, the levels found in CLM, at all TAP are above those described by CORRÊA [10] , who evaluated different drying temperatures of the leaves from the Baiana cv. and found significant differences, since the lowest levels of β-carotene were observed when the leaves Nutrients in the cassava leaf meal, Wobeto et al.
were dried in the shade (64.88 mg/100 g DM), and the highest ones when the leaves were dried in an oven at 30 °C (84.83 mg/100 g DM). Therefore, the differences in the levels of this nutrient are probably due to the cultivars, plant ages and also to the temperatures used in drying the leaves.
When the plants were 17-months old, higher levels of vitamin C were observed for all cultivars, with prominence for Maracanã cv. Though, the age had no influence on NDF levels, except for Mocotó cv., but the IAC 289-70 cv. had the highest levels of NDF.
When plants were 17-months old, which is a phase characterized by starch accumulation, the highest vitamin C levels are according to CORRÊA et al. [11] who also obtained higher contents of this vitamin in the ripe shadowdried plants at the starch accumulation phase (108.62 mg/ 100 g DM), in comparison with the leaf development phase (72.91 mg/100 g DM).
The NDF range of contents (21.60 to 29.62 g/100 g DM) found in the present study is similar to those obtained by CORRÊA et al. [11] . Furthermore RAVINDRAN & RAVINDRAN [25] , when evaluating the nutrient contents in CLM from leaves at different maturity stages, found that the contents of crude fibers were higher in the ripe leaves (27.4 g/100 g DM).
Thus, the CLM is a source of fiber, because the levels it presents are comparable with those in other leaves, such as total dietary fiber in the sweet potato leaves -22.6 to 37.6 g/100 g DM [3] and in peanut leaves -30.9 to 41.7 g/100 g DM [2]. Table 4 presents the contents of iron and zinc in CLM of the five cultivars at TAP. In general, the iron levels decreased with the maturity of the vegetal, with prominence for the Mocotó cv. (12 mo). However, IAC 289-70 did not differ significantly and at 15 and 17-months old, it presented the highest levels of this mineral. The cultivars Ouro do Vale and Mocotó showed higher contents of zinc at TAP, whereas the IAC 289-70 cv. (12 months) did not differ significantly.
In the scientific literature, the following variations are described (mg/kg DM) for iron -61.5 to 270.0 [5, 9, 16, 23] and for the zinc -30.0 to 63.7 [9,16, 23,] . It was observed that the iron levels in CLM under study are included into this range, as well as those of zinc, except for Ouro do Vale cv. (15 mo) which were superior. Probably, the cultivars, the plant ages, and the chemical composition of the soil influenced the observed differences.
By comparing the contents of iron in the analyzed CLM, in mg/kg fresh matter (107.99 to 205.93) with the conventional sources of this mineral [14] , such as liver (121.0) and egg yolk (58.7), it was observed that CLM are rich in iron. However, it should also be taken into account that the iron of plant origin is less absorbed than the one from animal origin [29] . Table 5 shows the average contents of manganese, copper and sulfur in CLM of the five cultivars at TAP. The highest levels of manganese were observed at 15 months, except for the Maracanã cv. that presented the highest ones at 17 months. In the other ages, however, the Mocotó cv. showed prominence. The Maracanã cv. at TAP contained the highest copper levels, mainly at 17 months. The sulfur levels were observed to be higher at 12 months, except for the Ouro do Vale cv. Both cultivars Mocotó and IAC 289-70 were prominent, since they showed the highest sulfur levels.
The following variations in mg/kg DM in CLM were observed in the literature: from 50.3 to 263.0 for manganese and from 6.2 to 50.0 for copper [1, 9, 23] . Thus, in the present study, the contents of manganese and copper observed are included in these variation ranges. CHAVEZ et al. [9] found sulfur contents from 0.23 to 0.30 g/100 g DM in the leaves of 20 cassava clones, which were slightly less than the ones observed in the present research (0.28 to 0.41 g/100 g DM).
Probably, the factors influencing these differences are the genetic characteristics of the cultivars, the vegetal maturity, and the sulfur levels in the soil. shows the average contents of magnesium, calcium, phosphorus and potassium in CLM from the five cultivars at TAP. The IAC 289-70 cv. showed the highest contents of magnesium at all ages, whereas the Ouro do Vale cv. had the highest contents of calcium, but predominating of 17 months of age. The highest levels of phosphorus and potassium were observed at 12 months, except for the Ouro do Vale cv. The Mocotó cv. (12 months) presented the highest levels of both minerals.
When comparing the contents of magnesium and calcium in CLM (g/100 g DM) with data reported in the available literature, that is, 0.26 to 0.97 for magnesium [9, 16, 20, 23] and 0.04 to 1.63 for calcium [1, 6, 15, 16, 23, 9] , lower magnesium and similar calcium contents were observed, except for the Ouro do Vale cv. ones with higher levels for calcium at all TAP. Probably, the observed differences are due to the cultivars, the plant ages, and the levels of these nutrients in the soil.
The levels of phosphorus and potassium observed in these five cassava cultivars at TAP coincide with those for CLM reported in the literature, as including a variation (g/100 g DM), from 0.07 to 0.35 of phosphorus [5, 6, 9, 15, 16, 23,] and 0.8 to 1.69 of potassium [9, 16, 23] .
The CLM analyzed in the present study are particularly rich in proteins, βcarotene, vitamin C, iron, zinc, manganese, magnesium and calcium. In Table 7 the levels of these nutrients in CLM are compared with other leaves.
-CONCLUSIONS
Considering the age of the plants under study, at 12 months highest levels of CP, β-carotene, iron, phosphorus, and sulfur were shown. However, the cassava leaf meal (CLM) from the 17-month old plants contained the highest vitamin C, zinc, and calcium levels.
The Maracanã cv. presented the highest levels of vitamin C and copper, whereas the highest levels of zinc and calcium were observed in Ouro do Vale cv., as well as those of magnesium were shown in IAC 289-70 cv. At 12 months, however, the IAC 289-70 cv. showed significant levels of CP, β-carotene, iron, zinc, and sulfur, since it did not statistically differ from the other cultivars with the highest contents of these nutrients.
It was found that CLM from the analyzed cultivars and their respective ages showed high levels of these nutrients, compared with those of other leaves. Though, to recommend the use of the CLM in human diet, further studies concerning the antinutrients should be done. 
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